
Abstract. Background/Aim: Malignant lymphoma (ML)
cases with overlapping gastrointestinal (GI) lesions are often
encountered. We aimed to elucidate the importance of
examining the GI tract in patients with ML and assess the
overlap rate. Patients and Methods: We analysed 190
patients diagnosed with GI MLs. We compared the overlap
rates among the different histopathological types. Results:
Twenty-five (13.2%) patients had overlapping GI lesions in
more than two segments. The overlap rates were 100% in
mantle cell lymphomas (MCL), 27.6% in follicular
lymphomas (FL), and 16.3% in diffuse large B-cell
lymphomas (DLBCL). MCL, FL, and DLBCL cases showed
significantly higher overlap rates than mucosa-associated
lymphoid tissue lymphoma cases (p<0.01). About 64.0% of
cases of ML with overlapping lesions involved the small
intestine. Conclusion: In GI ML cases, it is ideal to examine
the entire GI tract by esophagogastroduodenoscopy,
colonoscopy, and capsule endoscopy and/or balloon-assisted
endoscopy, especially in MCL, FL, and DLBCL.

Malignant lymphomas (MLs) are classified as either
Hodgkin’s or non-Hodgkin’s lymphomas. Non-Hodgkin MLs
are sub-divided into nodal and extranodal lymphomas.
Although primary gastrointestinal (GI) MLs comprise only

1-8% of all GI malignancies (1-4), they account for 30-40%
of all extranodal MLs and are the most common type of
extranodal MLs (4, 5). Esophagogastroduodenoscopy (EGD)
and total colonoscopy (TCS) were previously used to
identify ML lesions mainly in the stomach and large
intestine. Recently, EGD and TCS have been standardized
globally as feasible approaches for identifying ML lesions
because they can easily detect GI ML. Furthermore, balloon-
assisted endoscopy (BAE) and capsule endoscopy (CE)
reportedly improve the rate of diagnosis of small intestinal
MLs. Treatment modalities for GI MLs include the “watch
and wait” strategy, antibiotics (e.g., those targeting
Helicobacter pylori), radiotherapy, chemotherapy, surgical
resection, immunotherapy (e.g., rituximab), and
combinations of these options (6). Given that optimal
therapeutic strategies should be determined based on the
location of the lesion, histological type, and clinical stage,
we think it is also important to examine the small intestine,
which has not been investigated for a long time, especially
in cases of GI ML. Several studies have reported overlaps in
GI MLs (1, 3, 4, 7-9). To the best of our knowledge, only
few studies have investigated the presence or absence of
overlaps in small bowel lesions. Therefore, herein, we aimed
to elucidate the importance and the need for examining the
GI tract as comprehensively as possible in patients with ML
and to assess the overlap rate of GI MLs.

Patients and Methods
Patients and design. All consecutive adult Japanese patients
histologically diagnosed with GI ML at our institution between
October 2007 and January 2021 were recruited from an institutional
review board-approved GI ML database, and their medical charts
were reviewed retrospectively. All patients met the diagnostic
criteria for GI lymphoma, as previously defined (7). Clinical
features (histopathological type, localizations, overlap rate, and
clinical stage) were analysed retrospectively. The diagnosis of GI
ML was based on endoscopic findings and histopathological
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diagnosis. All histological materials were obtained by endoscopic
biopsy or surgery, and tissue specimens were stained with
haematoxylin and eosin. In all specimens, immunostaining for CD3
and CD20 was performed to distinguish between T- and B-cell
lymphomas. Additional staining was performed, on demand, using
antibodies specific for CD5, CD10, CD23, CD43, CD45RO,
CD79a, B-cell lymphoma (BCL)-2, BCL-6, cyclin D1, MIB-1, c-
myc, Epstein-Barr virus small RNA, terminal deoxynucleotidyl
transferase, and immunoglobulin light chains (ĸ and λ). Tissues
were classified according to the guidelines of the World Health
Organization for hematopoietic/lymphoid tumours (5). Based on
immunohistochemical staining results, 186 cases were diagnosed as
BCLs, and 4 cases were diagnosed as T-cell lymphomas (TLs).
BCLs are classified as follows: mucosa-associated lymphoid tissue
(MALT) lymphomas, diffuse large BCLs (DLBCLs), follicular
lymphomas (FLs), mantle cell lymphomas (MCLs), and Burkitt
lymphomas (BLs). TLs can be further classified as enteropathy-
associated TL (EATL), adult T-cell leukaemia/lymphoma (ATLL),
and angioimmunoblastic TL (AITL). The Ann Arbor classification
(8) is generally used to stage MLs (10, 11). GI MLs often deviate
from the stages of the Ann Arbor classification because most major
lesions are extranodal. Therefore, in this study, we used the Lugano
classification (I, II2, II2, IIE, and IV) developed at the International
Malignant Lymphoma Conference, instead of the Ann Arbor
classification, for staging (12). The staging workup included blood
cell count and serum chemistry; computed tomography scans of the
neck, chest, abdomen, and pelvis (183 patients); magnetic resonance
imaging of the abdomen (27 patients); gallium scintigraphy (66
patients); and bone marrow aspiration or biopsy (139 patients).
Localization of lesions was assessed using EGD (all patients), TCS
(87 patients), BAE (18 patients), and CE (24 patients). A total GI
tract examination was performed in 29 cases (using EGD, BAE
and/or CE, and TCS); EGD and BAE and/or CE examinations, 3
cases; EGD and TCS examinations, 58 cases; and EGD-only
examination, 100 cases. We extracted cases that could be staged
using these diagnostic imaging methods.

Data collection. Patients were classified into six groups based on
the histological types of lymphoma (MALT lymphoma, DLBCL,
FL, MCL, BL, and TL). We analysed the stages and locations of the
lesions. The location of the lesions was evaluated by dividing the
GI tract into nine parts (esophagus, stomach, duodenum, jejunum,
ileum, terminal ileum, cecum, colon, and rectum). We defined cases
showing lymphomatous involvement in a single segment of the GI
tract as the single-lesion group and cases showing lymphomatous
involvement in multiple segments as the overlap group. We
extracted cases in which lesions were found in more than two
segments (overlap cases). We then defined the proportion of cases
with lymphomatous involvement in multiple segments of the GI
tract as the overlap rate. For overlap cases, we analysed the overlap
rate and the prevalence of GI segments including the small intestine
(jejunum, ileum, and terminal ileum) for each histopathological
type. We also assessed locations of lesions by a combination of tests
(combination of EGD, BAE and/or CE, and TCS). Macroscopic
diagnosis was also made. In the overlap group, the lesions were
macroscopically classified as polypoid, ulcerative, polyposis
[multiple lymphomatous polyposis (MLP)], diffusely infiltrating, or
mixed type (13). We evaluated the distribution of the macroscopic
types evaluated at 4 sites (stomach, duodenum, small intestine
including the terminal ileum, and large intestine including the

rectum). The stages were classified as early (I, II1) and advanced
(II2, IIE, IV), and the degree of progression was assessed for each
case. The stages of lesions of the various histological types were
evaluated. Additionally, to assess the increase in the frequency of
using BAE and CE, which are important diagnostic tools for
detecting small intestinal lesions, we divided the cases based on the
period when the lesions were observed into the first half (October
2007 to April 2013, n=95) and the second half (May 2013 to
January 2021, n=95).

Outcome measures. The primary outcome was the multi-site overlap
rate in all cases and for every histopathological type. The secondary
outcome was the prevalence of small intestinal lesions; the small
intestine has not been investigated for a long time in overlap cases.

Statistical analyses. Ages were expressed as means, and
proportions were expressed as percentages. Chi-squared tests were
used for all statistical tests. All p-values were two-tailed, and
p<0.05 was considered statistically significant. All statistical
analyses were performed using the Statistical Package for the
Social Sciences (SPSS), version 20.0 for Windows (IBM
Corporation, Armonk, NY, USA).

Ethical considerations. This study was conducted in accordance
with the provisions of the Declaration of Helsinki. Ethical approval
for the study was given by the ethics review board of the Jikei
University School of Medicine [approval number: 29-308(8924)],
and all consent requirements were met based on the institutional
policy for retrospective studies.

Results

The mean age of all 190 patients was 62.1 years (range=32-
88 years); 106 patients were male and 84 were female. Based
on histological analyses, there were 99 cases of MALT
lymphoma (52.1%), 49 DLBCL cases (25.8%), 29 FL cases
(15.3%), 6 MCL cases (3.2%), 3 BL cases (1.6%), and 4 TL
cases (2.0%). With respect to staging, using the Lugano
international classification, 117 cases (61.6%) were in stage
I, 21 cases (11.1%) in stage II1, 12 cases (6.3%) in stage II2,
4 cases (2.1%) in stage IIE, and 36 cases (18.9%) in stage IV
(Table I). Most MALT lymphoma (95/99 96.0%) cases were
in the early stage. The most frequent location of lesions was
the stomach, followed by the duodenum, small intestine
(jejunum, ileum, and terminal ileum), and large intestine
(colon and rectum). About 98% of patients with MALT
lymphoma and 78% of patients with DLBCL had gastric
lesions, whereas 76% of patients with FL had duodenal
lesions. Twenty-five (13.2%) patients had both gastric and/or
duodenal and/or small intestinal and/or large intestinal
involvement (overlap group). The distribution of histological
types among overlap cases was as follows: MCL 100% (6/6),
FL 27.6% (8/29), DLBCL 16.3% (8/49), and MALT
lymphoma 3.0% (3/99) (Table II). Patients with MCL, FL,
and DLBCL had significantly higher overlap rates than those
with MALT lymphomas (p<0.001, p<0.001, p=0.006,
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respectively) (Figure 1). Small intestinal lesions were found
in 25 (13.2%) cases: 9 (5.5%) cases in the single-lesion
group and 16 (64.0%) in the overlap group (Table III). The
prevalence of small intestinal MLs was significantly higher
in the overlap group than in the single-lesion group
(p<0.001) (Figure 2). As shown in the localization of all
histological cases (Figure 3), all overlap MCL cases and
most of the FL cases had small intestinal MLs. The cases
involving overlapping lesions had more advanced stages than
those with single lesions. Lesions in advanced stages were
observed in 60% (15/25) and 22.4% (37/165) of cases with
overlapping and single lesions, respectively; this difference
was statistically significant (p<0.001). 

In summary, the overlap rate of ML lesions was
significantly high in MCL, FL, and DLBCL cases. The most
frequent location of overlapping lesions was the small
intestine and the prevalence rate of advanced stage cases was
high in the overlap group. In particular, the prevalence of
small intestinal lesions was significantly high in MCL and
FL cases. 

Among the 29 cases that underwent examination of the
whole GI tract, 10 had MALT lymphoma, 6 had DLBCL, 9
had FL, 3 had MCL, and 1 had BL. Twelve (41.4%) patients
had both gastric and/or duodenal and/or small intestinal
and/or large intestinal involvement (overlap group). The
distribution of histological types among overlap cases was
as follows: MCL 100% (3/3), FL 66.7% (6/9), DLBCL
16.7% (1/6), and MALT lymphoma 20% (2/10). Small
intestinal lesions were found in 18 (62.1%) cases, including
7 (41.2%) cases in the single-lesion group and 11 cases
(91.7%) in the overlap group. The location of lesions as

evaluated by a combination of tests revealed that in the 32
cases examined by BAE and/or CE, a total of 20 patients had
small intestinal lesions. In 87 cases examined by TCS, a total
of 10 people had lesions in the terminal ileum. Regarding the
macroscopic diagnosis, the ulcerative type was found
predominantly in the stomach, the MLP type was found in
the duodenum and small intestine, and the MLP and
polyposis types were found in the large intestine. BAE
and/or CE were performed in 32 patients, and the frequency
of using BAE and/or CE in evaluating patients was 8.4%
(8/95) in the first half (October 2007 to April 2013) and
25.3% (24/95) in the second half (May 2013 to January
2021). Additionally, 2 cases in the first half and 16 cases in
the second half underwent BAE or CE to screen for small
intestinal lesions.

Discussion

Our cohort study revealed that many GI lymphoma cases had
overlapping lesions in the GI tract. We found that the overlap
rate was especially high in MCL, FL, and DLBCL cases.
Additionally, among the overlapping cases, there were many
overlapping small intestinal lesions. In our study, small
intestinal lesions were examined via BAE or CE in 32 cases
(16.8% of the total patients). Of these, 18 patients underwent
BAE, 24 patients underwent CE, and 10 patients underwent
both. Among the 32 patients who underwent BAE or CE, 14
were suspected of having small intestinal lesions (7 cases, a
small intestinal mass observed via imaging; and 7 cases,
obscure GI bleeding), and 18 patients were screened. The
reason the rate of detection of small intestinal lesions
increased in the latter half of the observation period of about
14 years is most likely due to the increased use of BAE/CE,
which is a test for examining the small intestine. BAE and CE
tests are increasingly being adopted (14, 15); this may
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Table I. Patient characteristics (n=190).

Characteristics N (%) Characteristics N (%)
    
Age (years) 32-88 Clinical stage (Lugano)
   Median 62.1 I 117 (61.6)
   II1 21 (11.1)
Gender II2 12 (6.3)
   Male 106 (56) IIE 4 (2.1)
   Female 84 (44) IV 36 (18.9)
Histological type
   MALT 99 (52.1)
   DLBCL 49 (25.8) Overlapping 25 (13.2)
   FL 29 (15.3) Non-overlapping 165 (86.8)
   MCL 6 (3.2)
   BL 3 (1.6)
TL† 4 (2.0) Small intestinal lesion 25 (13.2)

MALT: Mucosa-associated lymphoid tissue; DLBCL: diffuse large B-
cell lymphoma; FL: follicular lymphoma; MCL: mantle cell lymphoma;
BL: Burkitt’s lymphoma; TL: T-cell lymphoma. †Further classified as
enteropathy-associated T-cell lymphoma (EATL), adult T-cell leukaemia
lymphoma (ATLL), and angioimmunoblastic T-cell lymphoma (AITL).

Table II. Overlapping rate according to the histological type.

Histological Number of segments Overlap rate Total
type (%) (n)

Single Multiple 
segments segments

MALT 96 3 3.0 99
DLBCL 41 8 16.3 49
FL 21 8 27.6 29
MCL 0 6 100 6
BL 3 0 0 3
TL 4 0 0 4
Total 165 25 13.2 190

MALT: Mucosa-associated lymphoid tissue; DLBCL: diffuse large B-
cell lymphoma; FL: follicular lymphoma; MCL: mantle cell lymphoma;
BL: Burkitt’s lymphoma; TL: T-cell lymphoma.



contribute to increased detection and diagnosis of small bowel
lesions in cases of ML. Recently, CE and BAE have been
performed in many cases for the staging of MLs, and our
small intestine screening test detected small intestinal lesions
in 38.9% (7/18) of cases. For FL, small bowel lesions were
observed in 60% of cases (3/5) during screening. In the future,
if CE and/or BAE are used more frequently for screening
small intestinal lesions, it may be possible to more accurately
assess small intestinal MLs. For the detection of GI ML
lesions, it is ideal to observe the small intestine in detail via
CE and/or BAE, as they enable more accurate staging. 

Several studies have focused on primary GI MLs and
reported that 5-15% of cases involved overlapping GI tract
lesions (4, 6, 9, 16, 17). These reports are similar to the
findings of our study. Conversely, few reports have analysed
small intestinal lesions in ML patients in detail. Several
reports have reported that FLs are most frequently found in
the duodenum; however, other reports showed that such
lesions could be found in the small intestine following the
widespread use of BAE and CE (14, 15) Takata et al.
conducted a multicentre, retrospective study to determine the
anatomical distribution of GI FLs (18). They evaluated the
tumour location in 125 patients and the entire GI tract was
examined via DBE or CE in 70 patients. The second portion
of the duodenum (81%) was the most frequently involved GI-
FL site, followed by the jejunum (40%) and ileum (22%). Of

the 70 patients who underwent examination of the entire GI
tract, 54 (77%) had tumors in the second portion of the
duodenum. Small intestinal lesions were also found in 85% of
these patients. These findings are similar to those of previous
small-scale studies (14, 15). Thus, small intestinal lesions,
including those in the duodenum, are more common in FL
cases. Our study also indicates that small intestinal lesions
(mainly terminal ileum lesions) are more common in MCL
cases. Several studies have reported the features of GI MLs
(such as incidence rate, subtype frequency, localization, and
prognosis) (19-22). They revealed that the prognoses of ML
cases involving overlapping lesions and advanced stages were
significantly poorer than those of ML cases involving single
lesions and early stages (9, 14, 23). In this study, we did not
evaluate patients’ prognoses; however, we hypothesized that
prognosis would be poorer in cases with overlapping lesions
because they are at more advanced stages. 

CE and small intestinal endoscopy may be useful for
detecting and evaluating small intestinal lesions in ML. It is
ideal to analyse cases with overlapping lesions further and
inspect the small intestinal lesions using CE and/or BAE, if
possible. Furthermore, a deeper insertion of EGD (up to the
3rd portion) and TCS (up to the terminal ileum) may be
helpful. In cases of MCL and FL, it is especially important
to examine the small intestine because of the high
overlapping rate of small intestinal ML lesions. We believe
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Figure 1. Overlapping rates of different lymphoma types. MALT: Mucosa-associated lymphoid tissue; DLBCL: diffuse large B-cell lymphoma; FL:
follicular lymphoma; MCL: mantle cell lymphoma.



that assessing the presence or absence of ML lesions in the
entire GI tract is very important and recommended for
accurate disease staging and making an appropriate decision
on treatment strategy.

Our study had some limitations, mainly related to its
retrospective nature and single-centre design. Further
prospective studies comprising a larger number of
patients are needed to clarify the importance of
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Figure 2. Percentage of small intestinal lesions in single- and multiple-
lesion cases.

Figure 3. Localization of all histological cases (overlapping cases). MALT: Mucosa-associated lymphoid tissue; DLBCL: diffuse large B-cell
lymphoma; FL: follicular lymphoma; MCL: mantle cell lymphoma; E: esophagus; S: stomach; D: duodenum; J: jejunum; I: ileum; T: terminal
ileum; Ce: cecum; C: colon; R: rectum.

Table III. Presence of small intestinal lesions.

Single cases Overlap cases

Rate Rate  
of small Total of small Total
intestinal intestinal

lesions (%) lesions (%)

MALT 0 (0) 96 MALT 1 (33.3) 3
DLBCL 5 (12.2) 41 DLBCL 2 (25.0) 8
FL 2 (9.5) 21 FL 7 (87.5) 8
MCL 0 (0) 0 MCL 6 (100) 6
BL 1 (33.3) 3 BL 0 (0) 0
TL 1 (25) 4 TL 0 (0) 0
Total 9 (5.5) 165 Total 16 (64) 25

MALT: Mucosa-associated lymphoid tissue; DLBCL: diffuse large B-
cell lymphoma; FL: follicular lymphoma; MCL: mantle cell lymphoma;
BL: Burkitt’s lymphoma; TL: T-cell lymphoma.



evaluating the GI tract, including the small intestine, in
patients with MLs.
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